Kupffer cell prostaglandin E2 stimulates parenchymal cell O2 consumption: alcohol and cell-cell communication.
Several studies have demonstrated that ethanol can increase hepatic O2 uptake (e.g., produce a hypermetabolic state); however, a complete explanation of this important phenomenon remains unclear. Here, the effect of conditioned media from Kupffer cells isolated from rats chronically exposed to ethanol on O2 consumption of normal parenchymal cells was studied to evaluate the possibility that cell-cell communication participates in the mechanism of the hepatic hypermetabolic state. Kupffer cells were isolated from rats fed either a liquid control diet or a diet containing ethanol. Kupffer cells were cultured for 4 h, and conditioned media were incubated with parenchymal cells isolated from untreated rats in a closed chamber with an O2 electrode. O2 consumption of parenchymal cells incubated in fresh media or conditioned media from Kupffer cells from untreated rats was approximately 30 microliters.h-1. 10(6) cells-1; however, values were increased by > 30% by conditioned media from Kupffer cells isolated from rats treated with ethanol. Indomethacin, nisoldipine, and boiling the conditioned media blocked this stimulation, suggesting the involvement of eicosanoids. Indeed, prostaglandin E2 (PGE2) added directly to parenchymal cells increased O2 consumption in a dose-dependent manner by nearly 60%. Furthermore, PGE2 levels in conditioned media from Kupffer cells isolated from ethanol-treated rats were elevated about twofold. The addition of endotoxin to cultured cells caused a similar phenomenon. Taken together, these data support the hypothesis that Kupffer cells are activated by ethanol treatment to release mediators such a PGE2, which stimulate O2 consumption in parenchymal cells, possibly by mechanisms involving bacterial endotoxin.